Backgrounds/Aims: The role of prophylactic antibiotics for laparoscopic cholecystectomy in low-risk patients is still unclear. This study aimed to verify the conclusion of previous meta-analyses concerning the effectiveness of antibiotic prophylaxis for elective laparoscopic cholecystectomy in low-risk patients. Methods: Comprehensive literature searches were performed on electric databases and manual searches. Randomized controlled trials (RCTs), prospective studies, and retrospective studies comparing antibiotic prophylaxis to placebo or no antibiotics in low-risk elective laparoscopic cholecystectomy were included. Results: This study included 28 RCTs, three prospective studies, and three retrospective studies. In RCTs, prophylactic antibiotics did not prevent deep surgical site infections (SSI) (RR 
INTRODUCTION
and prospective and retrospective studies on this topic.
This study aimed to verify the conclusion of previous meta-analyses.
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MATERIALS AND METHODS
The study protocol for this systemic review and meta-analysis followed the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines.
14 Searching and other resources MEDLINE, Embase, the Cochrane Central Register of Controlled Trials, PubMed, and KMbase were searched using medical subject heading terms and following keyword combinations: "laparoscopic," "cholecystectomy,"
"antibiotic," "prophylac," and "meta-analysis." Table 1 shows the search strategies on electric databases in this 53 which ranges from 0 to 9, with "high quality" defined as a Newcastle-Ottawa Scale total score ≥7. Of the 6 non-RCTs included in this meta-analysis, 2 prospective studies were classified as "high quality."
Sensitivity tests were performed to obtain pooled data rate. Disagreements about assessment were resolved through discussion and consensus. was ＞50% or p-value of Cochrane Q test was ＜0.1. The publication bias was evaluated to detect "small-study effects" by funnel plot. 54 RCTs and prospective and retrospective studies were pooled separately to minimize the bias. Sensitivity analysis was performed to assess whether including non-randomized studies or low-quality studies is appropriate in this meta-analysis. 
Statistical analysis
RESULTS
Study selection
A total of 1472 studies were screened through electronic database using our search strategies in July 2018.
And 1096 articles were found by hand search. After investigation of title and abstract, 239 articles were screened.
Full texts of 63 articles were reviewed and assessed for eligibility, and 34 studies including 28 RCTs and 3 prospective and 3 retrospective trials were included in this meta-analysis. Twenty-nine full-text articles were excluded because of the following reasons: inclusion criteria not met, 83 inappropriate intervention, 55, 57, 70, 77, 84 inappropriate comparator, 56, 58, 59 insufficient data reported, 60, 61, 63, [65] [66] [67] [68] [69] [71] [72] [73] [74] [75] [76] 78, [80] [81] [82] and data duplication. 62, 64 The procedure for the study selection is summarized in the PRISMA flow diagram ( Fig. 1 ).
Study characteristics
The 12121 patients who underwent laparoscopic cholecystectomy from eligible 28 RCTs with 7770 patients, 3 prospective studies with 3123 patients, and 3 retrospective studies with 1228 patients were included in this meta-analysis. Table 2 Risk of bias and Jadad score for RCTs included in this meta-analysis are summarized in Tables 3 and 4 among included studies was presented (p=0.47, I 2 =0%) (Fig. 2) .
Superficial surgical site infections
The incidence of superficial SSI was described in 22
RCTs, 21 included studies (p=0.94, I 2 =0%) (Fig. 3) .
Deep surgical site infections
The incidence of deep SSI was described in 19 RCTs, 21, 23, 25, 26, [28] [29] [30] [31] [32] [33] [34] [35] [36] 38, 40, 42, 43, 45, 46 2 prospective studies, 49, 50 and one retrospective study. 52 In 19 (Fig. 4) . 49 SSIs, surgical site infections; RCTs, randomized controlled trials; RR, risk ratio; CI, confidence interval. Newcastle-Ottawa Scale score ≤6. In these sensitivity tests of all subgroups, the results were similar to those of the primary meta-analyses in pooled effect size and heterogeneity. Table 5 shows all sensitivity tests of the subgroups. To determine the effect of individual study, sensitivity analysis excluding one study at a time was also performed. Removal of the largest study 48 Publication bias A funnel plot of the included studies showed asymmetry, suggesting publication bias in the subgroup analysis of SSI (Fig. 5) .
Sensitivity test
DISCUSSION
This systematic review and meta-analysis included a to- In previous several meta-analyses on this topic, only
RCTs were included to determine the overall effect rate.
Therefore, these meta-analyses were performed with relatively small sample sizes and were statistically under-powered. To overcome the limitation of the study in- 23, [25] [26] [27] [28] 46 included patients with an ASA score of 3 or the ASA score was not applied to inclusion criteria in several RCTs. 22, 32, 38, 40, 43 Therefore, future studies need to provide a consistent set of inclusion criteria based on guidelines for defining low-risk or high-risk groups for SSI.
In conclusion, the overall pooled data of this meta-analysis from the present data including RCTs, prospective studies, and retrospective studies support the use of pro- 
